Porcine leptin inhibits protein breakdown and stimulates fatty acid oxidation in C2C12 myotubes.
This study evaluated the potential mechanism(s) by which leptin treatment inhibits loss of muscle mass with fasting. Cultures of C2C12 myoblasts were differentiated into myotubes with 5% (vol/vol) horse serum in Dulbecco's modified Eagle's medium/F12. These myotubes were used to assess 3H-tyrosine incorporation and release following incubation with recombinant porcine leptin (0 to 500 ng/mL). Protein synthesis in myotubes, as measured by 3H-tyrosine incorporation, was not affected by leptin treatment (P > 0.05). Protein breakdown in C2C12 myotubes, as measured by 3H-tyrosine release, was inhibited by leptin treatment. A leptin concentration of 0.5 ng/mL was sufficient to inhibit 3H-tyrosine release by 3.5% (P < 0.05); 50 ng/mL produced a maximal inhibition of 10.2% (P < 0.05). Dexamethasone (1 microM) was used to maximally stimulate protein breakdown. Leptin (50 ng/mL leptin) decreased dexamethasone-induced 3H-tyrosine release by 32% (P < 0.05). The inhibition of 3H-tyrosine release in C2C12 myotubes suggests that leptin produces a protein-sparing effect in vitro by inhibiting protein breakdown. Fatty acid metabolism also was investigated because fatty acids are a major energy source for muscle during periods of reduced intake, as occurs with leptin treatment. Acute (4 h) and chronic (24 h) exposures to porcine leptin (0 to 500 ng/mL) were used to evaluate 14C-palmitate oxidation. Acute leptin treatment had no effect (P > 0.05) on palmitate metabolism. Chronic leptin exposure resulted in up to a 26% increase in palmitate oxidation (P < 0.05). The stimulation of fatty acid oxidation with chronic leptin treatment suggests that leptin spares other energy sources in muscle from oxidation during periods of a leptin-induced decrease in feed intake.